Mutagenesis of SugE, a small multidrug resistance protein.
The small multidrug resistance protein family has two subclasses. In this study we used a mutation approach to see what is necessary to convert a SUG subgroup member into a quaternary ammonium compound (QAC) transporter. We chose four key residues (H24, M39, I43, and A44) conserved within SUGs but conserved differently within the QAC transporters. Altogether, seven mutants were generated in Citrobacter freundii SugE. Surprisingly, the mutated SugE demonstrated an increased sensitivity to representative QACs. Additionally, ethidium uptake is found to be more prominent in the hypersensitive mutants. We conducted orientation studies using topology reporter gene fusions which indicated that SugE and the QAC transporter EmrE both have their N- and C-termini in the cytoplasm as predicted. The results imply that SugE can be converted to a QAC transporter with only a single mutation. However, because hypersensitivity was observed, the SugE mutant proteins are behaving as importers rather than as exporters.